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(54) SUBSTRATE ASSEMBLING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate assembling device which can 
align substrates with high accuracy within a vacuum chamber without damaging 
the substrates and can rapidly bond the substrates to each other. 
SOLUTION: A single table 8 or freely attachably and detachably fastening either 
one of the substrates 1A and 1B is arranged in the vacuum chamber 100 and 
there are arms extending in the respective directions of X and Y at the flank 
sections of the table from each of the actuators 9 and 10 arranged outside the 
vacuum chamber. The table is adapted to be moved horizontally in the respective 
directions of X and Y and 9 via the arms by the actuation of the respective 
actuators and further a pressurizing plate 27 for freely attachably and detachably 
fastening the other of the substrates is arranged within the vacuum chamber. 
The substrate assembling device bonds both substrates by horizontally moving 
the table by means of the respective actuators to align the substrates to each 
other and moving the pressurizing plate toward the table. 
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; * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate assembly equipment which sticks both substrates in a vacuum with the 
adhesives which hold the substrates which should be stuck up and down and they were made to counter, 
respectively, narrowed spacing while positioning, and were formed in which substrate The single table 
which makes a top face or an inferior surface of tongue fix either of the above-mentioned substrates 
free [ desorption ] is arranged in a vacuum chamber. The arm extended in each direction of XY is in the 
lateral portion of said table from each of two or more actuators arranged out of this vacuum chamber. 
This each arm has the edge which can be slid in the lateral portion of a table to a motion of other 
directions where XY crosses. Horizontal migration of said table can be carried out now in each direction 
of XY and theta through an arm by actuation of each of said actuator. The pressure plate which makes 
an inferior surface of tongue or a top face fix another side of the above-mentioned substrate free 
[ desorption ] furthermore is arranged in said vacuum chamber. Substrate assembly equipment which is 
made to carry out horizontal migration of said table with said each actuator, and is characterized by 
constituting so that may position substrates, said pressure plate may be moved subsequently to the 
direction of a table, opposite spacing of both substrates may be narrowed and both substrates may be 
stuck. 

[Claim 2] It is substrate assembly equipment characterized by for a vacuum chamber consisting of an 
upper chamber and a bottom chamber in above-mentioned claim 1 , building said pressure plate or table 
in the upper chamber, and building said table or pressure plate in the bottom chamber. 
[Claim 3] The pressure plate or table built in the upper chamber in above-mentioned claim 2 is 
substrate assembly equipment characterized by having the means which carries out vacuum adsorption 
of the upper substrate, and the means which carries out electrostatic adsorption. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] Hold the substrates which should be stuck up and down and this invention 
makes them counter, respectively, and it relates to the substrate assembly equipment which narrows 
spacing and is stuck while it positions. 
[0002] 

[Description of the Prior Art] There is a process which closes liquid crystal to the space formed of 
lamination (the substrate after lamination is henceforth called a eel) and it with adhesives (henceforth a 
sealing compound) with spacing of about several micrometers which approached extremely in two glass 
substrates which attached a transparent electrode and thin film transistor array in manufacture of a 
liquid crystal display panel. 

[0003] Liquid crystal is dropped on the bottom substrate which drew to the pattern which closed the 
sealing compound as what performs the closure of this liquid crystal so that an inlet might not be 
prepared. After holding an upper substrate on a pin in a vacuum chamber, arranging an upper substrate 
upwards and positioning an upper substrate manually A pin is dropped, a vertical substrate is contacted 
through a sealing compound, and what pressurizes a vertical substrate using differential pressure with 
the time of contact, and performs lamination is proposed by JP,10-26763,A by leaking a vacuum. 
[0004] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, since an 
upper substrate is held on a pin and alignment to a bottom substrate is performed, there is a possibility 
that a transparent electrode, thin film transistor array, etc. which were prepared in the inferior surface 
of tongue of an upper substrate may be damaged by the pin. 

[0005] Then, although it is possible to arrange a bottom substrate on XYtheta table for positioning, and 
to make it not move an upper substrate The conventional XYtheta table prepares the table according to 
each of X, Y, and theta in a multistage pile. Each is driven with an actuator and it has composition which 
moves in each direction of X, Y, and theta. With such a configuration Since it takes time amount that the 
gas which the vacuum chamber was enlarged and entered fine clearances, such as a tapped hole and 
the connection section of tables, escapes from XYtheta table since a vertical dimension becomes large, 
There is a problem that time amount until the inside of a vacuum chamber reaches a target degree of 
vacuum becomes remarkably late. 

[0006] So, the purpose of this invention can carry out alignment with high precision, without damaging a 
substrate in a vacuum chamber, and is to offer the substrate assembly equipment which can be stuck 
promptly. 
[0007] 

[Means for Solving the Problem] The place by which it is characterized [ of attaining the above- 
mentioned purpose / of this invention ] In the substrate assembly equipment which sticks both 
substrates in a vacuum with the adhesives which hold the substrates which should be stuck up and 
down and they were made to counter, respectively, narrowed spacing while positioning, and were formed 
in which substrate The single table which makes a top face or an inferior surface of tongue fix either of 
the above-mentioned substrates free [ desorption ] is arranged in a vacuum chamber. The arm extended 
in each direction of XY is in the lateral portion of said table from each of two or more actuators 
arranged out of this vacuum chamber. This each arm has the edge which can be slid in the lateral 
portion of a table to a motion of other directions where XY crosses. It is like. ** which can carry out 
horizontal migration of said table in each direction of XY and theta through an arm by actuation of each 
of said actuator — The pressure plate which makes an inferior surface of tongue or a top face fix 
another side of the above-mentioned substrate free [ desorption ] furthermore is arranged in said 
vacuum chamber. It is in being constituted so that horizontal migration of said table may be carried out 
with said each actuator, may position substrates, a pressure plate may be moved subsequently to the 
direction of a table, opposite spacing of both substrates may be narrowed and both substrates may be 
stuck. 
[0008] 
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[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on 
.drawing. 

[0009] In drawing 1 thru/or drawing 4 , the substrate assembly equipment which becomes this invention 
consists of the liquid crystal dropping section S1 and the substrate pasting section S2, and both this 
part adjoins on a stand 2, and is arranged. The frame 3 which supports the substrate pasting section S2 
is above a stand 2. Moreover, the top face of a stand 2 is equipped with the X stage 4. The X stage 4 
can come now and go between the X shaft orientations S1 on either side, i.e., the liquid crystal dropping 
section, and the substrate pasting section S2 on a drawing with a drive motor 5. The bottom chamber 6 
is being fixed on the X stage 4. It has covered with the ball bearing 7 in the bottom chamber 6, and the 
table 8 of a single (one-step configuration) is installed on it. The arm lengthened from two actuators 9 
fixed to the side face of the bottom chamber 6 is attached in the direction of X of a table 8, i.e., the side 
face facing a drive motor 5. Moreover, although illustration was omitted, the arm lengthened from two 
actuators 10 similarly fixed to the side face of the bottom chamber 6 is attached in the side face of the 
direction of Y in which this arm and right angle are made. 

[0010] Drawing 3 shows Arms 9a or 10a and the connection part (edge) of T character-like rail 8a of a 
table 8 which were extended from each actuator 9 and 10. 

[001 1] each [ in / a table 8 is a rectangle and / X and Y every direction ] — T character-like rail 8a is 
in one lateral portion, and it has attached so that Rollers 9b and 10b may be located in the edge of each 
arms 9a and 10a between T character-like rail 8a in a table 8 and each lateral portion. 
[0012] Therefore, when an actuator 10 tends to be eternal, an actuator 9 tends to make arm 9a get 
mixed up in the direction of X, and it is going to move a table 8 in the direction of X, and roller 10b of 
arm 10a connected to the actuator 10 rotates, a table 8 and arm 10a cannot receive constraint of an 
actuator 10 only by sliding, but can move a table 8 in the direction of X. Moreover, when reverse, a table 
8 can be moved in the direction of Y. Furthermore, when only an amount changes the movement 
magnitude of actuators 9 and 10 into coincidence suitably, a table 8 can be rotated in the direction of 
theta. 

[0013] Therefore, a table 8 can be freely moved in each direction of X, Y, and theta within the bottom 
chamber 6 independently [ the X stage 4 ]. 

[0014] On a table 8, the adsorption section 1 1 which carries bottom substrate 1A is. 
[0015] The liquid crystal dropping section S1 consists of a Y-axis stage 16 for moving a dispenser 13 to 
the X-axis stage 4 and a right angle with the Z-axis stage 14 for carrying out vertical migration of the 
dispenser 13 dropping the liquid crystal agent of the amount of requests at bottom substrate 1A held at 
the table 8, and this, the motor 15 which drives it, and the Z-axis stage 14, and a motor 17 which drives 
this, and is being fixed to the frame 3. 

[0016] The liquid crystal agent of the amount of requests is dropped at the part of the arbitration on 
bottom substrate 1A by moving in the direction of X with a drive motor 5, and moving a dispenser 13 in 
the direction of Y for the X stage 4 with a drive motor 1 7. 

[0017] The X stage 4 which carried out loading maintenance of the bottom substrate 1 after liquid crystal 
dropping A is moved to the lower part of the substrate pasting section S2 with a drive motor 5. 
[0018] In the substrate pasting section S2, the pressure plate 27 and the electrostatic fixing disc 28 of 
the upper chamber 21 and its interior have structure which can move up and down independently, 
respectively. That is, the upper chamber 21 has the housing 30 having a linear bush and a vacuum seal, 
and moves to up-and-down Z shaft orientations in the cylinder 22 fixed to the frame 3 by considering a 
shaft 29 as a guide. 

[0019] If the X stage 4 is moving to the substrate pasting section S2 and the upper chamber 21 
descends, the flange of the upper chamber 21 contacts and is united in O ring 44 arranged around the 
bottom chamber 6, and it will be in the condition of functioning as a vacuum chamber 100 at this time. 
[0020] Since the vacuum seal which can move up and down is built in without causing vacuum leakage 
to a shaft 29 even if housing 30 forms and deforms the upper chamber 21 for the bottom chamber 6 and 
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' the^ vacuum chamber 100 Deformation of a vacuum chamber can absorb the force given to a shaft 29. It 
can prevent mostly, and deformation of the pressure plate 27 which was fixed to the shaft 29 and held 
the electrostatic fixing disc 28 maintains parallel in upper substrate 1B held at the electrostatic fixing 
disc 28 so that it might mention later, and bottom substrate 1 A held at the adsorption section 1 1 of a 
table 8, and the lamination of it becomes possible. 

[0021] 23 is a vacuum bulb and 24 is a piping hose, it connects with the source of a vacuum which is 
not illustrated, and these are used, when decompressing a vacuum chamber and making it a vacuum. 
Moreover, 25 is a gas purge valve and 26 is a gas tube, it connects with pressure sources, such as N2 
and a clean dried air, and these are used when returning a vacuum chamber to atmospheric pressure. 
[0022] Although adhesion maintenance of the upper substrate 1B is carried out on the inferior surface 
of tongue of the electrostatic fixing disc 28, upper substrate 1B is held by vacuum adsorption under 
atmospheric air at the electrostatic fixing disc 28. That is, 41 is a joint for vacuum adsorption, 42 is a 
suction tube, it connects with the source of a vacuum which is not illustrated, and two or more suction 
holes connected with it are prepared in the 28th page of an electrostatic fixing disc: 
[0023] In addition, when the surroundings are atmospheric air, electrostatic adsorption may be used 
together, and when electrostatic adsorption power is large, it is good also as unnecessary in vacuum 
adsorption. 

[0024] The electrostatic fixing disc 28 is attached in the pressure plate 27 supported with the shaft 29, 
and the shaft 29 is being fixed to housing 31 . Housing 31 is attached in the linear guide 34 to a frame 3, 
and the electrostatic fixing disc 28 has structure which can move up and down. The motor 40 fixed with 
the bracket 38 on the frame 3 and the connected frame 35 performs the vertical drive. Transfer of a 
drive is performed with a ball thread 36 and the nut housing 37. 

[0025] The nut housing 37 is connected with housing 31 through a load cell 33, and operates by the 
electrostatic fixing disc 28 of the lower part, and one. 

[0026] Therefore, a shaft 29 descends by the motor 40, the electrostatic fixing disc 28 holding upper 
substrate 1 B descends, upper substrate 1 B sticks with bottom substrate 1 on table 8 A, and it has the 
structure where welding pressure can be given. In this case, a load cell 33 works as a welding-pressure 
sensor, it is controlling a motor 40 based on the fed-back signal serially, and it is possible to give 
desired welding pressure to the vertical substrates 1A and 1B. 

[0027] Although immobilization of positioning by forcing by the horizontal direction with the roller 82 with 
** is enough for the positioning member 81 prepared in the adsorption section 1 1 of a table 8 as shown 
in drawing 4 since bottom substrate 1 A is loading of the gravity direction Under the effect to which 
upper substrate 1B contacted the sealing compound on bottom substrate 1A, and the liquid crystal 
agent in the case of minute positioning just before sticking Since bottom substrate 1 A may shift, or the 
air which has entered between bottom substrate 1 A and the adsorption section 1 1 of a table 8 in the 
process which the inside of that it may be raised or the vacuum chamber 100 is decompressed, and 
becomes a vacuum may escape and bottom substrate 1A may dance and shift It is good to give the 
function of electrostatic adsorption also to the adsorption section 11. And if the pin which can move to 
vertical Z shaft orientations is prepared and grounded on the table 8, eel removal from electrification 
prevention and the table 8 of the eel after substrate lamination can be performed easily. 
[0028] 60 shown in drawing 4 is ****** caught in the location under small of the electrostatic fixing disc 
28, when the electrostatic fixing disc 28 is carrying out vacuum adsorption, a vacuum chamber is 
decompressed, vacuum adsorption power disappears and upper substrate 1B falls, and it is supported by 
the form hung with the shaft 59 which is in the location of two vertical angles of upper substrate 1B, 
and was extended caudad. The vacuum seal of the shaft 59 is carried out through housing of the upper 
chamber 21, and it has come to be specifically able to perform rotation and vertical migration 
independently. 

[0029] Next, the electrostatic fixing disc 28 which adsorbs a substrate is explained. 

[0030] The electrostatic fixing disc 28 is a plate of an insulating material, it has two rectangular crevices, 
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the* plate electrode built in each crevice is covered with a dielectric, and the principal plane of the 
.dielectric is the same flat surface as the inferior surface of tongue of the electrostatic fixing disc 28. 
Each embedded plate electrode is connected to the DC power supply of positive/negative through the 
proper switch, respectively. 

[0031] Therefore, if a forward or negative electrical potential difference is impressed to each plate 
electrode, induction of negative or the positive charge will be carried out to the principal plane of the 
dielectric which is the same flat surface as the inferior surface of tongue of the electrostatic fixing disc 
28, and electrostatic adsorption of the upper substrate 1B will be carried out by the Coulomb force 
generated between the transparent electrode film of upper substrate 1B with these charges. A like pole 
is sufficient as the electrical potential difference impressed to each plate electrode, and bipolar 
[ different, respectively ] is sufficient as it. 

[0032] Next, the process which sticks a substrate with this substrate assembly equipment is explained. 
[0033] First in the liquid crystal dropping section S1, the fixture which held upper substrate 1B in the 
adsorption section 1 1 of a table 8 is carried, and the X stage 4 is moved to the substrate pasting 
section S2 with a drive motor 5. Then, drop a pressure plate 27 and the electrostatic fixing disc 28 
through a shaft 29 by the motor 40, since vacuum adsorption of the upper substrate 1B is carried out, it 
is made to go up by the motor 40, and upper substrate 1B is made into a standby condition. 
[0034] It returns to the liquid crystal dropping section S1, the fixture which became empty is removed, 
and the X stage 4 carries bottom substrate 1 A on a table 8, as shown in drawing 4 , it is forcing by the 
horizontal direction with the positioning member 81 and the roller 82 with **, and a request location is 
made it to carry out fixed maintenance. 

[0035] Although not shown in drawing 2 , if a sealing compound is made to breathe out, moving bottom 
substrate 1 A in the direction of X, and moving [ there is a dispenser which carries out the regurgitation 
of the sealing compound in the Y-axis stage 14, and ] a sealing-compound dispenser in the direction of 
Y with a drive motor 5, a sealing compound can be drawn by the pattern closed on bottom substrate 1A 
(closing). 

[0036] Then, a liquid crystal agent is dropped on bottom substrate 1A from a dispenser 13. In this case, 
a sealing compound serves as a dam and the dropped liquid crystal agent is not spilt out. 
[0037] Next, move the X stage 4 to the substrate pasting section S2, drop the upper chamber 21 in a 
cylinder 22, the flange is made to contact O ring 44, and the bottom chamber 10 and the vacuum 
chamber 100 are made to form like drawing 1 . 

[0038] And the vacuum bulb 23 is opened wide and the inside of the vacuum chamber 100 is 
decompressed. 

[0039] Since a table 8 is a single configuration, this reduced pressure reaches a desired degree of 
vacuum promptly so that air may not ooze out from the details which have complicated composition by 
the conventional multistage pile. 

[0040] Since vacuum adsorption has been carried out to the electrostatic fixing disc 28 by upper 
substrate 1 B, if reduced pressure progresses at the time of this reduced pressure and the vacuation in 
a chamber advances, the vacuum adsorption power which was acting on upper substrate 1B will 
disappear and go, and upper substrate 1 B will fall by self-weight. This is caught by ****** 60, as shown 
in drawing 4 , and as shown in drawing 5 , it holds in the location under small of the electrostatic fixing 
disc 28. 

[0041] When the inside of the vacuum chamber 100 becomes a vacuum enough, an electrical potential 
difference is impressed to the electrostatic fixing disc 28, and suction maintenance of the upper 
substrate 1B on ****** 60 is carried out by Coulomb force at the electrostatic fixing disc 28. 
[0042] In this case, since it is already a vacuum, when that air escapes so that air may not remain 
between the electrostatic fixing disc 28 and upper substrate 1B, upper substrate 1B does not dance. A 
more important thing is that upper substrate 1 B has stuck to the electrostatic fixing disc 28, without 
making air intervene. Therefore, discharge is not generated with an induction charge. 
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[0043] Air expands, when discharge is produced with air left, upper substrate 1B may be made to 
.exfoliate from the electrostatic fixing disc 28, or the pattern on upper substrate 1B may be destroyed, 
but since air does not exist according to this operation gestalt, such abnormality accident does not 
occur. 

[0044] Then, as a shaft 59 is dropped with a rise-and-fall actuator, next a shaft 59 is rotated with a 
rotation actuator and ****** 60 does not become the obstacle of the lamination of vertical both the 
substrates 1A and 1B, since, dropping a pressure plate 27 by the motor 40, and measuring welding 
pressure with a load cell 33, a motor 40 is controlled and vertical both the substrates 1A and 1B are 
stuck on request spacing. 

[0045] In this case, since upper substrate 1 B is stuck to the electrostatic fixing disc 28 and the center 
section does not droop, it does not have a bad influence on the spacer in a liquid crystal agent, or the 
alignment of substrates does not become impossible. Moreover, since vertical both the substrates 1 A 
and 1B are maintained in parallel, are pressurized and are stuck, the open air invades, and no possibility 
of forming a leak part in the joint by the sealing compound forms a void, and does not check a display 
function while there is and it can seal a liquid crystal agent between vertical both substrates 1A and 1B. 
[0046] As shown in drawing 5 R> 5, the alignment of vertical both the substrates 1A and 1B reads the 
alignment mark prepared in vertical each substrates 1A and 1B with the image recognition camera 32 
formed in the shaft 29 in inspection hole 21a prepared in the upper chamber 21, measures a location by 
the image processing, makes a table 8 move slightly with actuators 9 and 10, and performs highly 
precise alignment. In this case, in this jogging alignment that does not receive damage since vertical 
both the substrates 1A and 1B are held without the opposed face stuck also contacting what object, 
since a table 8 is in the vacuum chamber 100 and the vertical chambers 6 and 21 do not move it, the 
degree of vacuum in the vacuum chamber 100 is maintainable. 

[0047] After lamination is completed, the vacuum bulb 23 is opened for the gas purge valve 25 in total, 
N2 and a clean dried air are supplied in the vacuum chamber 100, after returning to an atmospheric 
pressure, the gas purge valve 25 is closed, the upper chamber 21 is raised in a cylinder 22, the X stage 
4 is returned to the liquid crystal dropping section SI, a eel is removed from a table 8, and it prepares 
for the following lamination. 

[0048] Since the eel after pasting may be charged, after making the grounded antistatic bar contact or 
carrying out electric discharge processing of blowing and applying an ion wind here, it is good to remove 
a eel from a table 8. As for the eel removed from the table 8, a sealing compound is hardened with 
down-stream UV light irradiation device, heating apparatus, etc. 

[0049] With the above operation gestalt, since it shifts to lamination immediately after breathing out a 
sealing compound and dropping liquid crystal, the production yield can be improved that a substrate is 
hard to receive dust. Moreover, the X stage 4 can be used for conveyance into the vacuum chamber 
100 of upper substrate 1B, and the miniaturization of equipment is attained. Furthermore, by making the 
X stage 4 into a single stage, the volume in a vacuum chamber can be made into min, and, thereby, the 
target degree of vacuum can be reached promptly. 

[0050] This invention may be carried out not only in the operation gestalt explained above but as follows. 
[0051] (1) The supply to the electrostatic fixing disc 28 of upper substrate 1B carries upper substrate 
1 B on two or more of the ******, when two or more ****** (thing equivalent to ****** 60 of drawing 
4 ) which can be expanded and contracted in the vertical direction are prepared in the X stage 4 and the 
X stage 4 is in the liquid crystal dropping section S1, and you may make it move the X stage 4 to the 
substrate pasting section S2. 

[0052] (2) The direct electrostatic fixing disc 28 may be made to carry out suction adsorption from a 
robot hand. 

[0053] (3) You may make it catch upper substrate 1 B which falls by ****** prepared in the X stage 4 
explained above (1) in case reduced pressure progresses. 

[0054] (4) By ****** prepared in the X stage 4 explained by ****** 60 of drawing 4 , or the above (1), 
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beWe upper substrate 1B falls, upper substrate 1B is forced on the electrostatic fixing disc 28, reduced 
pressure may be advanced to the electrostatic fixing disc 28 from the condition by which suction 
adsorption was carried out, and you may change to electrostatic adsorption. In this case, the air 
between upper substrate 1B and the electrostatic fixing disc 28 can be vacuated with reduced pressure 
by making it not say that upper substrate 1B has stuck to the electrostatic fixing disc 28 physically. 
[0055] (5) By ****** prepared in the X stage 4 explained by ****** 60 of drawing 4 , or the above (1), 
upper substrate 1B is held in the slightly distant location from the electrostatic fixing disc 28, and 
electrostatic adsorption may be performed while advancing reduced pressure without carrying out 
vacuum adsorption. 

[0056] (6) Although two corners (two corners which constitute a vertical angle) of upper substrate 1 B 
are held by ****** 60 in drawing 4 , four corners (four corners) of upper substrate 1B may be held, or 
you may make it hold with four sides of upper substrate 1B, two sides of a longitudinal direction, or a 
means with the cross direction proper two sides. 

[0057] (7) Since Arms 9a and 10a and a table 8 just move to a right angle to the installation direction of 
Arms 9a and 10a, even if it does not rotate instead of the rollers 9b and 10b fixed to Arms 9a and 10a, 
that on which it is [ Teflon ] easy to slide may be used for the connection part of Arms 9a and 10a and 
a table 8. 

[0058] (8) Since what is necessary is just to be able to let a table 8 slide within the bottom chamber 6, 
as long as it sticks Teflon (trademark) etc. on the inferior surface of tongue of a table 8, there may be 
no ball bearing. 

[0059] (9) Although the operation gestalt of illustration explained what a table 8 is made into a bottom 
chamber side, a pressure plate 27 is made into an upper chamber side, and a pressure plate 27 is 
dropped, and sticks both substrates, it makes a table 8 an upper chamber side, and makes a pressure 
plate 27 a bottom chamber side, and you may make it lift a bottom substrate to an upper substrate to 
the reverse. In this case, make the camera for image recognition into a bottom chamber side, it makes 
the table 8 by the side of an upper chamber move slightly, and performs alignment. 
[0060] (10) It is applicable to the lamination of the substrate of not only manufacture of a liquid crystal 
display panel but others. 
[0061] 

[Effect of the Invention] As explained above, according to this invention, alignment is carried out with 
high precision, without damaging a substrate in a vacuum chamber, and it can stick promptly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the substrate assembly equipment in which 1 operation 
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ggstalt of this invention is shown. 

/ [Drawing 2] It is drawing showing the situation when opening wide the vacuum chamber of the substrate 
assembly equipment shown in drawing 1 , and setting vertical each substrate for lamination. 
[Drawing 3] It is drawing showing the configuration of the arm which carries out horizontal migration of 
this to the table of the substrate assembly equipment shown in drawing 1 . 

[Drawing 4] It is the perspective view showing the situation of having held the upper substrate on 
****** within the vacuum chamber. 

[Drawing 5] It is the important section sectional view showing the situation of performing alignment of a 

vertical substrate within a vacuum chamber. 

[Description of Notations] 

S2 Substrate pasting section 

1A Bottom substrate 

1 B Upper substrate 

6 Bottom Chamber 

8 Table 

8a T character-like rail 

9 Ten Actuator 
9a, 10a Arm 
9b, 10b Roller 

21 Upper Chamber 
23 Vacuum Bulb 

27 Pressure Plate 

28 Electrostatic Fixing Disc 
100 Vacuum Chamber 
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[<&fFfff#<E>$&ffl] 

-**^WIE7 i -^KO{BlffilfPtCXY<D'S-*|6l}c:#tJ J fcT 

SBSr^U MIST— •7M±mW.%rT9?-=-.^— *<Z>WliP 

SfeteTffi*fctt±iBfc±|E*ilR©te*.SrJIIt«i^H 
iufBT-y^^mJlE^T ^ ^-a ^— * l£ J; V tMP^K) * 



[000 1] 

ff5 i*K:niW*r*«>'rjUi9#*5*«aa*»«K:Hi- 

[0 0 0 2] 

[0 0 0 3] Z.<nWL&V>$tlk%:'{jo h<Dh LX, SAP 

LT*»fc, fc°^£TP*£*Xv— 
tCio T«feB# t ©SSE&flJfli LT±TS«Sr^Pffi L so 



ftt9'frt>-e:S:fT5 tO^BTl 0-2 6 7 6 3^42t* 
X{|§g$;h,X^3o 
[0 0 0 4] 

v * * t u * if # t° v 5 »w & 5 „• 

[0 0 0 5] . -tr.X\ Tl«?:ftIft»fflOXYef- 

ti^n^mwjv, x, y, e <D&jjft~-&mirz>mf8.k 

*U<ii<>5c5i:^5ffljHis*>*. - 
[0 0 0 6] tK<4>^. *38W©B.«jf4, JtSf*^ 

[0 0 0 7] 

KO#mt-t-5i:^5J4, Bfi Is) ±^r^ 

felWay-^/KOfflSffiffl^ X Y ©##G]te:# WcT-J* 
^fc9, ^#T— A{4XYW5cM-r5fih,W^-(p]©tii#(- 
» U X (4x - ^©«ffiaJJc*SV ^ 7 -f . K L# 5 i»» 

i (9 T-^A LXX Y*5 XXf 6 «3#*(B]lC7K¥^Sb L 
#5* J: 5fc&oX*5 9 , $ & lcTB5*fctt±ffiK±IB 

[6]P H 1PHSr*feX(^««?rIfi 9 J: 5 tuX^ 
[0 0 0 8] 

a^v^xtftBj-rSo 

[0 0 0 9] m 1 75MHl4{c:*>i/^X > *H0Jlc^5SK 
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3 

± xm^m, bp*,, jgs^TgBs i tmmn 

4 co±(Cf±T^-r ^ 6 ^lj£$lit^5. Tf-T 
(ISM cDx-^/W8^^BLTfc5 0 

S„ 

[0 0 1 0] mSte^ftt'fUDT?^*.^-? 9, 10 
A^#r;fc7-A9 aSfcfil 0 a tf — :77V- 8 ©T$ 

[0 0 1 1] x-^Vw8f±^T'fo<9, X, Y^M^ 

t> #7-A9a, 1 0 aWjfftgBtCn — 99 b, 10b 20 

[0.0 1 2] $£oT, T9<f-^=^—# 1 0(3yF^T\ T 
^fai-^9*S7-^9 a SrX^-I^^M^SiirXT 1 — 
77v8£X*fr^iJi£*J: 5 r 9 

—9 1 Olc^^tbfcT-A 1 0 a OC-7 1 0 b^E 
te-rS-it-ioX, T-7 , ;l'8t7-A10al±^7 
4 Yir%t£tf-?T?=}-=-^—'? 1 OcoJ&jjfcSrStf-f, 7- 
— ^Vv8^x*iS]^iii^-fr5r.t^T?^§ 0 $ 

[0 0 13] J;oX-r-:/^8te, X^.^- v?4 t fiS'J 
^T^v^ertTg&lcx, Y*jJ:t^0co#*-[S]ic^ 

[0014] x-7W8±tcttTS«i Azmm.-tzw. 

[0015] ^ilrjSTgBS 1 tt\ (c^£*b 

14, 1 5, Zixf-^Hi 

t t^x-f ^^^f-l 3 £Xtt*^-v>4 £E£!K:;&S) 
£-t±3fc#>GDY$£&:*-r— v 5 1 6 i ~ ^Sr,IEK)-r5)*— ^ 
1 7K«^ 7 U—J* 3(CEI>S$tbTV^o 
[0016] £iEft^-^ 5 J; 9 X#ft 

m n x^^v-y- 1 3^mM^~-^ 1 7 {d i 9 Y^rsii- 

[0017] JKi&ST«©TS8i 1 A UfcX so 



4 

^f-i/4lt S^IA-^gBS 2coT§Cic:igiij^-^5(c 

[0 0 18] K^IA-^SBS 2T*f±> ±^-Y>-/<2 1 
cD|^g|5(0*PJEte2 7M!»1M«2 8 i*-tJvPll4ft 

/^2 lf±, y ^^y^iS^- /vSrrt^Ufc^^ 
■^3 0SrtUtJb'9, v'-v 7h2 9 ~&1S4 Yh LT 
7l/-A3Clt^fci/!)y^2 2 1-J;<9_hTOZtt 

[0 0 19] 1L^—*S 2lz&W}VX 
v^xJl^■r>'^2 liJTI^tSiv T^-^>-^6(Dia?) 

(CgaMLTfcSO !i ^^4 4(C±^-r^/^2 1 

[0 0 2 0] ^^v^V^aOfi, _h^>v*2 1 dST^ 
t*^^V/<l 0 OSr^J&LT^LTk, 
7 h 2 9(c^L*^«tv$rig^^^^X±Tt!)"T«g 

tfSv^? h 2 9^-^^S7JSr!ailX-rsr.i^x^, 

7 K2 9»c:@3e*ix»m!R#*S2 8 LfcJPJHS 2 

7©as&asrai£B&ik-?§\ «5Ei-5 «t 5. 2 

«fS£^fcTffl£ 1 A t <DW5r«o TSfi &t-tfi*tm 
[00 2 1 ) 2 3 (4IS^/V7, 2 4 fiSSiftf; — 

[0022] ±.mm i- b f*ffiwgt#« 2 8-©twe«* 
^•41 ttm&»mmm^ 4 2 i^M^^-y-^h 

[0 0 2 3] ^35 #mPi^«Sr»ffl L 

Si L-cfcivv' ... - 

[0 0 2 4] #m®*«2 8tt^t7 h 2 

^3K»uty -Tjfj K3 #mpii* 

tt7l/-A3ioi^7l/-A3 5_btc^^>^5/ h 3 

[0 0 2 5] -^y h^!>i?V^3 7f4^fif+3 3^r^L 
T^?^3 1io^^ ^(7)Ta5C0f^mP^#«2 
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5 

8 t-frc-fttis-rSo 

[0 0 2 6] t^oTs *-^40l:J:oTv'1r7f29 
#T» U ±U« 1 B Sr««f LfcfM»ft*« 2 8 tfT* 
U IIS 1 B ^t-Z/v 8 ±©TSt 1 A t *f L 

©#S\ mmt\-3 3nmmt)±^t l-c«*» 

r. i .Tf» ±TS« 1 A , IB fcff S©JPJ£7J.£r *3-tlZ>Z. 
[0 0 2 71 TSEl A ttS^Gi El 4 w 

tc^-r <t 5 K<r-?/v8 ©®*gp 1 1 fctst-rfcftie&ft 

aifi-8 1 tcifftn — 5 8 2fc±5*¥:frl^©}Wt7K: 

±3ffcit*ft©@jrtH-#-T?*>5as, liu^fctEi© 

*/.MMGfcft©B5, _k*tR 1 B^TSfi 1 A±©^-/V 
SilJt^fc&Siae-^TXtE 1 Atf-7*^8 

1 1 t<DWKA<o^x^^^^mfxrmmi Ai> 

[0 0 2 8] 0 4fc^-f6OHu 2 8 *sjCffi 

it±Sl! 1 B t>mT~f% t # Kli>«!R*« 2 8 ©ma* 
T©te»x?St7itft3Sit/I\T\ 13E«iB0 2fio» 

fc^{cSfif§H-C^5o A#lMjfcfi\ v't7h5 9lii; 
[0 0 2 9] ««SrK#i-5»«!»*«.2 8 i^o 

[0030] #«@i**s 2 8 [imm^xomxh <o , 

[00. 3.-1 ]. $eo.^ s ...#^«-m&5iE*).5 w±;ft ©ae. 40 

[0 0 3 2] fcfc, *SIE«aSCig1lT?S«SrJA *) 

[0 0 3 3] ffiiiMTns 1 fc*5V*-C, X- ^ 

8 <r>mmm 1 1 i^±s« 1 b z&m Ltcfe&zmm u «> 



(5 

JBM*- * 5 t? X * 7^- 4 S 2 ^» $ 

•£5o t;t' i t-^4 OJCfci? -^7 h 2 9Sr^LT^P 
ffi«2 7^»t»f«2 8&»T$*,. ISfilB^g 

[0 0 3 4] X*x— v 1 4 fijRiSjfSTlrc S 1 tlot, 
St4ofcf6ft^*ti, x-^/V8±^T»^ l ASr 

5 8 2 n j;5*^ipj-ewjff+»t-e, mm^m^m^ 

[0 0 3 5] EI2^(i^L-cv^j:i/^ s , Ytti;*^ — v>l 
4 (C (4 £r b£ ffi-f -5 x W ^xyfji^oT^ 

* — * 5T*TSil A^X^t*]^ /V^V^^V 

[0 0 3 6] -£©|£, 7 s V ^^i^ 1 3 ^fe'figftSHSrT 

s« 1 a-lwkti-s. :©t^ 

[0 0 3 7] Wc, X*x-i?4£g&fl£'£g|5S 2K&' 
v-V ^2 2TlftV^2 1 «r»T$ii\ * 

o77y^S*oyy/4 4i;a$^'fc v eii©J:5 

[0 0 3 8] ^Lt, K^Vw:/2 3^mm-XM^ 
V 1 0 0 F*3 SrMJE LTV > < , 

[0039] r ©«jEf±^— ^/w 8 as*— «j**c*>a 
«>, m^<D^mi3.xmmtmm^i^x^^mut^ 

[0 0 4 0] d CttltlClIt l B f±»«®#«'2.8- 

^T-TSo r^Srlll4^-t-J; 5^gih/R6 0T?gltih 
ftT, Bl 5 tSrf-J: 5 fcMKt* 2 8 ©aa>T©tti 

[004 1 ] K^^V/^1 0 0 F*3 ^ o tc 
*jft-C, t^«P^*«2 8{C«JE$rTOPLTS-Lh/I\6 0± 
©±3£«1 B 2 8(C^-n>-^-ePfi5|^ 

[0 0 4 2] Z COrnS-, m^Mm^£-oX^^(DX\ to 

nm.mm2 st±mm i B©rai^M5i5^ii 

<, #H95#te2 8^±StRl B*s*#L-CV^r. ir-C 
fc5o ^©fcft, Rjg«ffi-e#*&38£-t-.5Ci:as* 

[0 0 4 3] ^MSraLfc^^»H^*C?)i:SM« 

±S«1 B±©^^-VSr^«-t-5^ tfrfoZfr. 
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7 

[0 0 4 4] t<F>ik. #|$7^fx-ii't^7h5 9 

Sitm6 0^±Tt^SSl A, lBOlfi^ 
*5*c7)3|5^ic^bi&J: 5icLTA^, * 4 0 TJPJE 

4 0 fcfflfll LTiTMSK 1 A, IB SrBfSMMfc: 

[004 5] ±£« 1 B ttlMKgi#& 2 8 io 

itlA, IB £r¥tT««# LT*njE LTSfi «9 -g-^^rS 
* 5 J&fcttfc < , JiTPi»g 1 A, IB IHJfc* 

[0 0 4 6] _hTS«ffi 1 A, IB <m£«-S-*p-t?rte, HI 
5 (C^-f i 5 id, ±^-r^.2 lt^ttfc^#^2 1 a 20 
W-^7f2 9ici£lt/tilH£IS§&;*M7 3 2t±T# 
StRIA, 1 B^iantbtUTl/^ffll'&^-v-^SriE 
*StoTBMft*aaJ- J: DteHSrtha U f-7*/V8 £T. 

9, 1 OfcJ;0»»£*T, Ktt£*fflt 
^fr-frfcfi 1 ?,, :©t^, ±TWS1S1A. lBttlitJ 

ioo fy'DM^&^mw-t^ i-t^Tr-So' - • 3d. 

[0 04 7] ftS t) -&t>«*S»Ti-« t ; X^^/V-^ 23 
&m#>X#X/<-i?s</l'-72 5SrM#; 1"< 1 

0 OrtiwN 2 ^^ y-y.K7^x7-4tlSU *IKJEE 

2 2-?±^>v<2 1 £±#£i^ Xxr-i?4 
j^TrPS 1 tMLT> x-://V8i&»kir/u£fl>Ufc©ft& 

[0 0 4 8] r.r.T% w-g-fto-fe/vttfifmu-cv^*^ 

Sr B£ # S X- 5 if- <D ¥&mttim *• L X ^ m — -f^ 8 ii\ 40. 
fct/v^tt^i/V x— ^8^fe^Lfcir/K±T«K 

[0049] vjL±(DmMi^mxa. /^jsrstm lt 

X^r-v ; 4?rJ:SSl B©I^f t^l 0 Ort^W 
^ f t y^rt©t«?rS/>i 1 5 r t > dixfcij: so 



8 

[0050] *&wnu±mw vTz.mffiMmz.mt>-?, 

[0 0 5 1 ] (1) ±lfilB©»t»tS2 8^0tt 

ill (04WSJt/l\6 OtB^cDt©) Sr^ltTiSVNT, X 

ihm±fc±S« 1 B Srft*T, X^^-i?4Sr««ft!;^ 
§BS 2ic#fti$-tt3 J: 5^LTt> J:t\ 
[0 0 5 2] (2) nsKy h^V' Kd»feiSS»«»*S 
2 8 ®* fc J; V \ 

[0 0 5 3] (3) JilE (1) X'UWl'tcXX'r — v?4 
tK«tfcSlh/Il-e, «ffi*JJitf«Hc*Ti-5±*«l B 
SrSttihftS <£ 5 fc: LTt> «fcv>. 

[0 0 54] (4)04 roglt/l\ 6 0 ^±IE ( 1 ) Tift 
WLfcX^-^icf^fcgik/RT-, JiS&l B*5^: 
Ti-5*f){-±S« 1 B 2 81cjf L#(7T*5 

[0 0 5 5] (5) 0 4(^)g±/R6 0-^_hfB (1) ^Ift 

[0 0 5 6] (6) -ia4-ettgih/l\6 OtcJ: «9 JbS« 1 
B©2ti©A« W»*r#fifci-S-2-ppi);S:««fL;TV^ 
*s.-'±3i«l B<0 4HH*>*I« (4 PS) Sr»«Fbfc9, ± 

2 a tas*#«-efiM*i-« J: 5 K: J: \i\ 

[0 0 5 7] (7) 7-A9a, 10air-7>8i 
<£>g^SB#«\ T-A9a, 10atf-^8*7- 

Jh/fi&^tf)"?, 7-A9a, 10aiCBttSD-7 9 
b, 1 0 b^f^OK, IeIteb^<Tt>, f7Dyft^© 

[0 0 5 8] (8) ^/U84*W^ V^6rt"e?ffe 

[oo5 9] (9) m^<DmMj&mn, y^8*T 

Wbfctfs, ^OiSfc, ^8 Sr±^^>-^fl!li b, 
iPffi«2 7 4rT^-Y^/MliJi U TSS^ilSCMl 
X$T%±lf 2>J: 5tcbTt>J:^o rco#^, DftBtft^ 
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8 Sr^[fti§itT^a-&t?-ttSrtT5o 

[0060] do) m&&7F' < *'i'C>w8&tmx~tii < , 
* cote (omm<o& <o <&t>M\zmm 3 , 

[00 6 1] 

[0ffi<OfK¥£lft?H] 

[01] *««©-feifc^*B&^r2;«»a^1t©ttl& 
0-C*>3 o 

[El 2 ] 111 1 fc^LfcXttaaScKll©*^* J^fcM 

[03] 01Jc^U/c»«|t5i^acOx-y/wirtbS: 
[04 ] *^-w/<rtt?±S«SrSJhm-±fc«» Lfc 
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[0 5] JCSf L ^^^rt-e±TS*o(fc«'&i3**tT5 

5 2 S&Ifi-g-gB 
1A T*S 

1 B _hS« 

6 Tf+W< 
8 T—y'/V 

8 a T^U— 

10 9,10 * 
9a, 10a T — A 

9 b, 10b a — 5 

2 1 ±.=5-*?y/< 
2 3 X^/^/V-y 

2 7 JoffitR' 

2 8 &nm.mm 

10 0 K^^^r 




i j 21a. 
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35«»**-*|rtTG]»-&5TB 2# B&X 



(72)*?H# 

3S****-(*rtf|6l»-&5TB 2# 0^ 

F^— 2H088 FA01 FA16 FA24 FA30 HA01 

MA20 

2H09O JB02 JC12 

5G435 AA17 BB12 CC09 KK05 KK10 
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immftmftmm 7 m\ 

G 0 9 F 9/00 

G O 2 F 1/13 
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[ F I ] 

G 0 9 F 9/00 3 5 0 Z 

G O 9 F 9/00 3 4 2 Z 
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[ ^mmiE 1 ] 

i « e *t * * is £ i mmm 

l ffi IE M * m g £ ] #W ffl * W f& H 
[ « IE <£> F*9 S ] 
1 1 

^^RtJtttjniEEg^-g-jx-enaSgSr ft L T xt ft £ -tt: , fit** Sr ft 5 £ * K M PS £r & * 
^ Ivi E e b fc & gfc <£• T ^ if- a :* - * <o # * £> Iff IE t- — 7 >v <o m ffi M X Y <o & H fa \z W 

T3fcT~j±& mn bii, it & t — ^tr.t'PBtjia^ — y^^xYjjfa^n-Wi^^i^m^^^ 

:Hit^. ^ *i ^ H <D T - J* <D & ^ fa lz tt V X & & -f Z Ji fa K X 9 4 aauLi 

[|ff*« 2 ] 
IS* II 1 fc*J V^T, 

fu IE * 2 4 Kijlj Bff§B^-7'/^cD{RiJSgEir}AT»^u-/u^s^(fg 3 ^, ffl IB T — ^. <P 

[ W * * 3 ] 

ftsftlg 1 x g 2 id feV'T . 

ltflE*3!> ± ±j^j±k T"» 3c_V^l^ X'Mf&&fC\ HulB-h^ fV/< £ aft §5 fln 



